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INTRODUCTION

This report gives estimates of technically recoverable petroleum resources for continuous- 
type (unconventional) plays in sandstones, shales, and chalks on Federal Lands of the 
conterminous United States. Continuous-type accumulations may have spatial dimensions 
approaching those of plays and cannot be represented in terms of discrete, countable 
entities delineated by downdip hydrocarbon/water contacts, as are conventional 
accumulations. These continuous-type plays are in sandstones, shales, chalks, and coals. 
Continuous-type plays in coals (coalbed gas) on Federal Lands are treated in a separate 
report (Crovelli and Nuccio, 1997). For the purposes of this report, Federal Lands are 
considered to be surface or subsurface lands owned or managed by Federal agencies, or in 
cooperation with State or private interests. This specifically excludes Indian and Native 
lands, even where administered in trust by the United States. The Federal Lands estimates 
herein are derived as a portion of the continuous-type plays assessed in the USGS 1995 
National Assessment (Gautier and others, 1995; U.S. Geological Survey National Oil and 
Gas Resource Assessment Team, 1995).

The U.S. Geological Survey periodically makes appraisals of the oil and gas resources of 
the Nation. In its 1995 National Assessment the onshore areas and adjoining State waters 
of the Nation were assessed. The basic assessment unit was the play. Forty-seven 
continuous-type plays in sandstones, shales, and chalks were assessed as part of the 1995 
National Assessment (Crovelli and Balay, 1995; Schmoker, 1995; Schmoker and others, 
1995; Schmoker and Oscarson, 1995). A fractal lognormal percentage assessment was 
also made of these continuous-type gas plays (Crovelli and others, 1995). Another 15 
continuous-type plays were defined but were not quantitatively assessed, due to lack of 
data.

ASSESSMENT

Federal Lands percentages were estimated for the 47 assessed continuous-type plays 
(Appendix A). These land percentages were assumed to represent the fractions of 
continuous-type oil and gas resources which are on Federal Lands. Five of the 
continuous-type plays contained no Federal Lands.

A summary of estimates of technically recoverable petroleum resources for continuous- 
type (unconventional) plays in sandstones, shales, and chalks on Federal Lands of the 
conterminous United States for the regions and nation is given in table 1 with 
corresponding embedded pie charts. The UNCLE (unconventional energy) system 
(Crovelli and Balay, 1995) was used to calculate estimates of technically recoverable oil 
and gas resources in those parts of the continuous-type plays on Federal Lands. The 
UNCLE system is an analytic probabilistic methodology developed for assessing 
unconventional petroleum resources. The 42 non-zero percentages were applied to their 
respective continuous-type play estimates using the UNCLE computer program 
(Appendix B). Nine of the plays have two scenario assessments each with corresponding
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scenario probabilities. In order to combine the pairs of scenarios to get single play 
estimates, the scenario combinations were generated by the UNCLE-SC computer 
program (Appendix C). The play estimates were aggregated to obtain megaplay estimates 
(Appendix D), megaplay estimates were aggregated for province estimates (Appendix E), 
province estimates were aggregated for region estimates (Appendix F), and region 
estimates were aggregated for nation estimates (Appendix G). All of the continuous-type 
oil and gas aggregations were performed with the UNCLE-AG computer program. The 
aggregation scheme for aggregating the various levels is displayed in Appendix H. The 
play names and numbers are given in Appendix I.
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APPENDIX A

Percentage of Federal land in the continuous-type oil and gas plays in sandstones, 
shales, and chalks of the USGS 1995 National Assessment

A1



Percentage of Federal land in the continuous-type plays (in sandstones, shales and chalks) 
of the USGS 1995 National Assessment. Play names are provided in Appendix I; 
abbreviated play names are used in Appendix B. NA means the play was defined but not 
quantitatively assessed._______ ________________________

Region; (Province)______Play No. % Federal Land

Region 2--Pacific Coast
(Western Oregon-Wash.) 412 NA
(Eastern Oregon-Wash.) 503 40
(Los Angeles Basin) 1408 NA

Region 3-Colorado Plateau and Basin and Range
(Uinta-Piceance Basin) 2007 55

2009 35
2010 55
2015 80
2016 75
2018 60
2020 2

(Paradox Basin) 2103 65
(San Juan Basin) 2205 40

2208 40
2209 40
2211 40

Region 4-Rocky Mountains and Northern Great Plains
(Montana Thrust Belt) 2703 NA
(Central Montana) 2804 10

2810 20
2811 20
2812 15

(Williston Basin) 3110 40
3111 10
3112 5
3113 2

(Powder River Basin) 3308 NA
3311 NA

(Big Horn Basin) 3404 NA
(Wind River Basin) 3505 NA
(S.W. Wyoming) 3740 75

3741 80
3742 75
3743 80
3744 65

(Park Basins) 3803 NA
(Denver Basin) 3904 0

3906 5
3911 NA
3920 0
3921 5

A2



7

Percentage of Federal land in continuous-type plays continued. 

Region; (Province)______Play No. % Federal Land

Region 5~West Texas and Eastern New Mexico 
(Bend Arch-Fort Worth Basin) 4503 NA

Region 6--Gulf Coast
(Western Gulf) 4747 0

4748 0
4749 7 

(Louisiana-Miss. Salt Basins) 4923 2.5

Region 7--Midcontinent
(Anadarko Basin) 5811 NA

Region 8-Eastern
(Michigan Basin) 6319 0

6320 10
(Illinois Basin) 6407 5
(Cincinnati Arch) 6604 3
(Appalachian Basin) 6728 3

6729 3
6730 1
6731 NA
6733 5
6734 5
6735 5
6736 NA
6740 3
6741 3
6742 3
6743 NA

A3



APPENDIX B

Play estimates of technically recoverable petroleum resources for continuous-type 
(unconventional) plays in sandstones, shales, and chalks on Federal Lands of the

conterminous United States.

[Printouts are arranged by play number. The first page of a play printout consists of the 
geologic data input, including abbreviated play names and numbers that correspond to 
Appendix A, play type (oil or gas), play probability (0-1), success ratio (0-1), scenario 
(well spacing), geologic variables (EUR and number of untested cells distributions), and 
estimated percent of resource in subplay (Federal land). Full play names and numbers are 
given in Appendix I. The second page of the printout consists of the output of estimated 
petroleum resources for the Federal land (mean, standard deviation, and fractiles). For 
each play there may be two printouts, one for each scenario. Scenario combinations are 
located in Appendix C]

B1
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APPENDIX C

Scenario combination play estimates of technically recoverable petroleum resources
for continuous-type (unconventional) plays in sandstones, shales, and chalks on

Federal Lands of the conterminous United States.

[The first page of a scenario combination printout consists of the two play scenarios from 
Appendix B to be combined along with their respective probabilities. The second page of the 
printout consists of the estimated petroleum resources for the play combination (mean, 
standard deviation, and fractiles).]
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APPENDIX D

Geographic aggregations - megaplay estimates of technically recoverable petroleum
resources for continuous-type (unconventional) plays in sandstones, shales, and chalks on

Federal Lands of the conterminous United States.

[The first page of an aggregation printout consists of the components to be aggregated (play 
estimates). The second page of the printout consists of the estimated petroleum resources for 
the aggregation (mean, standard deviation, and fractiles). Components are in the numerical 
order, as far as possible, of the plays from which they were derived.]
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APPENDIX E

Geographic aggregations - province estimates of technically recoverable petroleum resources 
for continuous-type (unconventional) plays in sandstones, shales, and chalks on Federal

Lands of the conterminous United States.

[The first page of an aggregation printout consists of the components to be aggregated 
(megaplay estimates). The second page of the printout consists of the estimated petroleum 
resources for the aggregation (mean, standard deviation, and fractiles). Components are in the 
numerical order, as far as possible, of the plays from which they were derived.]
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APPENDIX F

Geographic aggregations - region estimates of technically recoverable petroleum resources 
for continuous-type (unconventional) plays in sandstones, shales, and chalks on Federal

Lands of the conterminous United States.

[The first page of an aggregation printout consists of the components to be aggregated 
(province estimates). The second page of the printout consists of the estimated petroleum 
resources for the aggregation (mean, standard deviation, and fractiles). Components are in the 
numerical order, as far as possible, of the plays from which they were derived.]
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APPENDIX G

Geographic aggregation - nation estimates of technically recoverable petroleum resources 
for continuous-type (unconventional) plays in sandstones, shales, and chalks on Federal

Lands of the conterminous United States.

[The first page of the aggregation printout consists of the components to be aggregated 
(region estimates). The second page of the printout consists of the estimated petroleum 
resources for the aggregation (mean, standard deviation, and fractiles). Components are in the 
numerical order, as far as possible, of the plays from which they were derived.]
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APPENDIX H

Aggregation scheme for continuous-type (unconventional) plays in sandstones, 
shales, and chalks on Federal Lands of the conterminous United States.
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Appendix H
Aggregation Scheme for Continuous-type Plays In Sandstones, Shales, and Chalks 

[ Extra aggregation of PPINCE and PUINTA with output PUINPIC]

Reg.
No.

2

3

4

5

6

7

8

Play
No.

412

503

2007

2009

2010

2015

2016

2018

2020
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APPENDIX I

Play names and numbers for continuous-type (unconventional) plays in sandstones, 
shales, and chalks on Federal Lands of the conterminous United States.
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Appendix I
Continuous-Type Plays In

Sandstones, Shales, and Chalks by
Region, Province, and Number

Region 
No.

2
2
2

3
3
3
3
3
3
3
3
3
3
3
3

4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4

5

6
6
6
6

7

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

8

Prov. 
No.

4
5

14

20
20
20
20
20
20
20
21
22
22
22
22

27
28
28

28
28
31
31
31
31
33
33
34
35
37
37
37
37

37
38
39
39
39
39
39

45

47
47
47
49

58

63
63
64
66
67
67
67
67
67
67
67
67
67
67
67

67

Play No.

412
503

1408

2007
2009
2010
2015
2016
2018
2020
2103
2205
2208
2209
2211

2703
2804
2810

2811
2812
3110
3111
3112
3113
3308
3311
3404
3505
3740
3741
3742
3743

3744
3803
3904
3906
3911
3920
3921

4503

4747
4748
4749
4923

5811

6319
6320
6407
6604
6728
6729
6730
6731
6733
6734
6735
6736
6740
6741
6742

6743

Play Name

Willamette   Puget Sound Basin-Centered Gas
Columbia Basin - Basin-Centered Gas
Deep, Overpressured Fractured Rocks of the Central Syncline

Tight Gas Piceance Mesaverde Williams Fork
Cretaceous Self-Sourced Fractured Shales Oil
Tight Gas Piceance Mesaverde lies
Tight Gas Uinta Tertiary East
Tight Gas Uinta Tertiary West
Basin Flank Uinta Mesaverde
Deep Synclinal Uinta Mesaverde
Fractured Interbed
Dakota Central Basin Gas
Mancos Fractured Shale
Central Basin Mesaverde Gas
Pictured Cliffs Gas

Cone Calcareous Member, Marias River Shale
Bakken Shale Fracture Systems
Northern Great Plains Biogenic Gas, High Potential
Analog)
Northern Great Plains Biogenic Gas, Low Potential
Bakken Fairway
Bakken Intermediate
Bakken Outlying
Southern Williston Basin Margin - Niobrara Shallow Biogenic
Mowry Fractured Shale
Niobrara Fractured Shale
Basin-Center Gas
Basin-Center Gas
Greater Green River Basin - Cloverly-Frontier
Greater Green River Basin - Mesaverde
Greater Green River Basin - Lewis
Greater Green River Basin - Fox Hills-Lance
Greater Green River Basin - Fort Union
Upper Cretaceous Niobrara Fractured Shale Oil
Greater Wattenberg Codell/Niobrara Oil and Gas
J Sandstone Deep Gas (Wattenberg)
Fractured Shale - Pierre
Fractured Niobrara - Greater Silo/Dale Salt-Edge Oil
Fractured Niobrara - Greater Northern Denver Basin Oil

Mississippian Bamett Shale

Austin Chalk-Pearsall
Austin Chalk-Giddings
Austin Chalk-Outlying
Cotton Valley Blanket Sandstones Gas

Woodford/Chattanooga/Arkansas Novaculite of Midcontinent

Antrim Shale Gas, Developed Area
Antrim Shale Gas, Undeveloped Area
Illinois Basin - New Albany Shale Gas
Devonian Black Shale Gas
Clinton/Medina Sandstone Gas High Potential
Clinton/Medina Sandstone Gas Medium Potential
Clinton/Medina Sandstone Gas Medium-Low Potential
Clinton/Medina Sandstone Gas Low Potential
Upper Devonian Sandstone Gas High Potential
Upper Devonian Sandstone Gas Medium Potential
Upper Devonian Sandstone Gas Medium-Low Potential
Upper Devonian Sandstone Gas Low Potential
Devonian Black Shale - Greater Big Sandy
Devonian Black Shale - Greater Siltstone Content
Devonian Black Shale - Lower Thermal Maturity
Devonian Black Shale - Undeveloped NE Ohio and Western Pennsylvania
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